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In recent years the concept of barefoot running has been the subject of much attention in 27 footwear biomechanics literature. Furthermore, a number of well known athletes have 28 competed barefoot, most notably Zola Budd-Pieterse and the Abebe Bikila who both held 29 world records for the 5000m and marathon events respectively. This demonstrates that 30 barefoot running does not appear to prevent athletes from competing at the highest levels 31 (Warburton 2001) . Barefoot locomotion presents a paradox in footwear literature (Robbins 32 and Hanna 1987); and has been used for many years both by coaches and athletes (Nigg 2009) The aim of the current investigation was therefore to determine 1: whether differences in 
Methods
53
Participants
54
The procedure utilized for this investigation was approved by the University of Central 55 Lancashire, School of Psychology, ethical committee. Twelve experienced male runners 56 completing at least 30 km per week, volunteered to take part in this study. All were injury free 57 at the time of data collection and provided written informed consent. The mean characteristics 58 of the participants were; age 24.34 ± 1.10 years, height 178.10 ± 5.20 cm and body mass 59 76.79 ± 8.96 kg. A statistical power analysis was conducted using G* Power Software using a 60 moderate effect size (Erdfelder et al., 1996) , to reduce the likelihood of a type II error and 61 determine the minimum number participants needed for this investigation. It was found that 62 the sample size was sufficient to provide more than 80% statistical power. The marker set used for the study was based on the calibrated anatomical systems technique were normalized to 100% of the stance phase then processed gait trials were averaged. 3-D
117
kinematic measures from the hip, knee and ankle which were extracted for statistical analysis 118 were 1) angle at footstrike, 2) angle at toe-off, 3) range of motion during stance, 4) peak angle 119 during stance and 5) relative range of motion from footstrike to peak angle.
120
The acceleration signal was filtered using a 60 Hz Butterworth zero-lag 4th order low pass The results from the kinetic analysis indicate that the conventional shoes were associated with The results also indicate that stance times were significantly shorter whilst running barefoot 244 and in barefoot inspired footwear in comparison to the conventional running shoe condition.
245
This also corresponds with previous investigations with respect to shorter stance times being Future research is necessary to examine the efficacy of the various conceptual shoe models 285 which aim to replicate barefoot locomotion.
286
Interestingly, no significant differences were found between the three footwear conditions, in There is a paucity of research directly comparing injury rates in shod and barefoot running. 
310
That this investigation quantified barefoot locomotion with skin mounted markers and shod 312 motion using shoe mounted markers may serve as a limitation of the current investigation.
313
There is almost certain be movement of the foot within the shoe, thus it is questionable as to 314 whether anatomical markers located on the shoe provide comparable results to those placed 315 on the foot itself Stacoff et al., (1992) . However, given that cutting holes in the shoes in order 316 to attach markers to skin would likely cause further problems by compromising the structural 317 integrity of the upper, it was determined that the current technique was the most appropriate. 
